The spectrum of D3+ is analyzed using a spectroscopically determined effective H3+ potential [B. M. Dinelli, S. Miller, and J. Tennyson 
The interpretation of nearly all molecular processes relies on potential energy surfaces which govern the motions of the interacting atoms. Yet the very existence of these surfaces is an approximation, based on the separation of the fast electronic and slow nuclear motion, generally called the Born-Oppenheimer (BO) approximation. Quantifying the accuracy of this approximation thus has implications for many areas of chemical physics.
That the BO approximation might fail is, in general, only considered when potential energy curves undergo (avoided) crossings. Mass considerations show that the BO is least reliable for hydrogenic species. For diatomic molecules, early experimental determinations of non-BO effects, for example Refs. [1] and [2] , have been superseded by theoretical work which has quantified these effects for the diatomic H2 and H2+ systems (see Refs.
[3] and [4] and references therein [8] and Lie and Frye (LF) [6] . Comparison of the electronic structure calculations [8, 9] underlying these potentials with a quantum Monte Carlo determination of the electronic energy at the equilibrium structure [10] suggests that MBB's potential, which has been extensively used to assign spectra of Hs+ [11] Both VLF and VDMT were expressed using the sa,me functional form V = ) V 2,sI, S""S, + "cos(3k/); +2m+3I (7, (5) where the symmetry coordinates are given by
S~= (2Ri2 -R23 Rsi)/ 8 = S,cos(p), S"=(RQ3 Rsi)/V 2 = S, sin(4), (8) and the transformed atom-atom distances, R, are related to the actual atom-atom distances by ( R -R, i R= 1 -exp' -P '~P . R, (9) We use the functional form (5) Constants not given were set to LF's values [6] In fact, our non-BO potential gives signi6cantly larger residues for the higher rotational levels of both H3+ and D3+, which suggests that it may be possible to extract further information on VB~and AV d &om these system. However, there is a much larger body of data available for the mixed isotopomers [18 -21] which should clearly be used in any Gt. For these systems, as shown by DMT, AVd must contain terms with less than C3 symmetry. We are presently determining these terms and the results will be reported elsewhere.
